Haloperidol and cerebral metabolism in the conscious rat: relation to pharmacokinetics.
The time course and distribution of alterations in cerebral metabolic activity after haloperidol administration were evaluated in relation to the pharmacokinetics of haloperidol and the topography of the dopaminergic system in the brain. Local cerebral glucose utilization was measured, using the 2-deoxyglucose technique, in awake rats after i.p. administration of the dopamine antagonist haloperidol (0.5 or 1 mg/kg). Haloperidol significantly reduced glucose utilization in 60% of 59 brain regions examined, but produced a large increase in the lateral habenula. The regional distribution of changes in glucose utilization was not closely related to the known anatomy of the brain dopaminergic system. The time course of the effect of haloperidol on cerebral metabolism was different for the two doses studied (0.5 and 1 mg/kg), and was not simply related to estimated brain concentrations of haloperidol. However, a linear relation between the metabolic effect and the time-integrated brain concentration was demonstrated. These results show that haloperidol has an effect on CNS metabolic activity that is more widespread than would be predicted from the topography of the dopaminergic system; this may be due to indirect propagation of the primary effects of haloperidol. The metabolic response to haloperidol depends on brain concentration and duration of exposure to the drug.